Name:____________________________

Date:_______________ Period:________


Full of Hot Air
Purpose: The purpose of this lesson is to allow you to observe and record volume changes in a gas as a result of temperature changes.
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Part I: Qualitative observations

Procedure:
1. Put 200 mL of water in a 250 mL beaker.  Place the beaker on a hot plate and heat the water to just below boiling (turn the dial to 8).  Place a beaker of room temperature water nearby with food coloring.

2. Heat the air: Using a test tube holder turn the test tube upside down into a beaker of boiling water.
3. Cool the air and observe: When you don’t see any more bubbles from the test tube, remove the test tube quickly.  Put it into a beaker of water at room temperature, again with the open end down.

Answer the following questions:
1. What is in the test tube before you did anything?

2. Why do you observe bubbles going from the test tube to the beaker as it is heated?

3. Why doesn’t water move up the test tube when it is placed in the boiling water initially?

4. Why does water move up the test tube when you place the hot tube in water at room temperature?

Part II: Quantitative analysis
The next step is to visualize how the volume of a gas changes with the temperature.  On the next page is data that was gathered from the procedure listed below.  A diagram has been included on the next page as well.

1. A small tube is attached to a thermometer and both are heated to 100°C.

2. A small amount of oil is put into the tube and the temperature of the thermometer is recorded along with the height of the oil as it cools down.
3. The tube and thermometer are placed into ice water and one more final temperature and height is recorded.

4. The data is recorded on the next page and must be graphed.
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	Temperature (°C)
	Height (mm)
	Volume (mm3)*

	80
	78
	

	65
	74
	

	40
	71
	

	25
	67
	

	10
	63
	

	-5
	60
	


* To calculate volume, use this formula: π(0.75)2 × height
0.75 is the radius of the capillary tube.
Graph the data above on the graph below.  Draw the best straight line that you can through your data points.
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1. What happens to the volume of the gas when the gas is heated?_________________________

2. What happens to the volume of the gas when the gas is cool?___________________________

3. What would be the volume of the gas at 50°C?______________________________________

4. When the temperature is zero, is the volume of gas zero? Explain.

Making Sense:
Explain why the oil would move through the capillary tube.
